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presented by the intervening s ace bein entirely water, 

owned and operated cable and land-line connections 
between the two points, which provided immediate 
means of checking the results of the work. A number 
of forms of receivers were devised and tested, and 
communication between the two stations was accom- 
lished in 1901 b ineans of a hot-wire receiver or 

Marconi had utilized. During the winter and early 
spring it gave excellent results and messages were trans- 
mitted with a rapidity dinost equal to that of the 
ordinary telegraph. Successful tests were made in the 
sprin of 1902 before re resentatives of the Army 

replace a others in use. However, during the summer 
the atmospheric electric conditions frequently caused 
the minute platinum loo s, on which the action of the 

made with a vertical wire. 
Professor Fessenden developed and atented a number 

graphy for many years. Unfortunately for the Govern- 
ment, the contract entered into between the Secretary 
of Agriculture and Professor Fessenden provided that 
only the Weather Bureau should have free use and 
right to the latter’s atents. The Weather Bureau 

it was disengaged froin wireless experimentations and 
transmission activities in 1904, and litigation eff orts 
to secure free use of them by other branches of the 
Government were unsuccessful. 

Professor Fessenden continued his investigations until 
August 31, 1902, when he resigned. After that date 
they were continued under the direction of Mr. Alfred 
H. l’hiessen, who had been Professor Fessenden’s assist- 
ant. Mr. Thiessen’s experimental work was trans- 
ferred to the Pacific const and wireless stations were 
established at Point Reyes Light, Calif., and on southeast 
Farallon Island. Regular communication was estab- 
lished between these oints and effectively used in the 

shi s bound for the Golden Gate. 
her-depart mmtaZ Board on Wire7ess Telegraph.-In the 

meantime the h i y  and Navy became en aged in 
wireless telegraph work and investigations. %evelop- 
ments were rapid and it soon became apparent that con- 
fusion and unsatisfactory conditions would arise should 
many Government agencies work independently along 
the same lines. Under date of June 24, 1904, President 
Roosevelt appointed Rear Admiral Robley I). Evans, 
representing the Department of Commerce and Labor; 
Rear Admval Henry N. Nanney and Lieut. Com- 

and for the further reason t R at the 6 eather Bureau 

goloscope, and wit E out the use of the “coherer” which 

and s a v i .  It was thoug R t that this receiver would 

boloscope depended, to % urn out when connection was 

of valuable devices which were use B in wireless tele- 

received no substantial E enefits from the patents because 

transmission of weat i er observations and reports of 

mander Joseph L. J a p e ,  representin 
ment; Brig. Gen. Ado1 hus W. Gree 
War Department; an d! Prof. Willis 
the Weather Bureau, representin the Department of 

pwireless  telegraph in the service of the 8ational 
Government,” with Zirections that it submit a full 
re ort to hini. 

%he board subniitted a unanimous report on July 

directed that “the 
its 
of the order the Weather Bureau ceased its wireless 
experiments and operations. Such work was assigned 
to the Nav on coasts and the Great Lakes, and to the 

culture, as a board “ to  consi %; er the entire uestioii 

12, 1904. By order of 1904, thc President- 

A m y  in t K e interior. It provided that “the Navy 

Department shall, without charge to the Agricultural 
Department, receive and promptly transmit to the 
oceans or to dands,  or to other places where the informa- 
tion can be made useful, the storm warnings of the 
Weather Bureau.” 

The members of this board, as shown b their report, 
had such a clear vision af the potentiatties of radio 
communication and of the necessity for its regulation, 
and were so prophetic of the confused conditions that 
now confront this country and how to remedy them, 
that it is quoted in full. 

REPORT OF INTER-DEPARTMENTAL BOARD APPOIPU’TED BY 
PRESIDENT ROOSEVELT. 

LIQETHOUSE BOARD ROOM, 
Wcrshington, July 12, 1904. 

The board firat met in the Lighthouse Board room, in obedience to 
the order of the President and pursuant to the call of the chairman, 
a t  11 a. m., July 6, 1905. Present, all the members. 

The chairman requested Lieutenant Commander Jayne to act as 
recorder, and then read the lette;,appointing the board, a copy of 
which is prefixed ancl marked *IA, and the mclomres, marked “B” 
to “J,” inclusive. 

of A - 
culture, marked “D,” Professor Moore stated that M r - e s s e n g n  
had, since it was written, made a satisfactory settlement of the claims 
against him by assigning the patent righta in question to the Depart- 
ment of Agriculture, Weather Bureau. 

The hoard thoroughly discussed and maturely considered the lie* 
tions before it at its nieetinp held from time to time, all the nim%ers 
being present at each meeting. 

The following waa found to be the status regarding Government 
wirelese telegraph stations: 

(a)  The Department of Commerce and Labor has established no 
stations, but erniiasion has been granted to other department8 to 
erect 10 on li,P ithouse reservations and on the Nantucket Shoals Light- 
shi and ita relief. (6) The Army has operated six stations and is preparing to install 
two others in Alaska. The urgent necessity for the stations in Alaska 
has caused the tempomy removal of the apparatus from two of the 
first mentioned, but it is m process of replacement. Four other Arniy 
stations have been proposed. but for two of these the Chief Si,pal Officer 
thinks that the proposed naval stations in the =me localities, i f  avail- 
able to the ,4rmy, would make duplication unnecessary. The Arniy 
also has one portable train for use in maneuvers or for other military 
purposes. 

(c) The Department of Agriculture made valuable and extensive 
experimentahon, and haa established two stations and contemplated 
eatablishing otliers at prominent points along the coast lines. 

(d) The Navy Department has established 20 shore stations. The 
apparatus has been removed from 1 of these but it will be re laced in 
a few davs. Arrangements are being made for the establdkent  of 
10 more in the near future, a complete uipment, or some portion 
of it, having been ordered for each one.?his includes the 2 light- 
s!iips that take turns on Nantucket Shoals. In addition to these 30 
statims, it is proposed to establish about 50 more on shore and to start 
on the ninre important of these at  an early date. 

The Navy Department has entered into a very important contract 
fair tile equipment of long-distance stations at  Key West, Guantanamo, 
points to be determined in Porto Rico and in the Panama Canal Zone, 
and Pensacola. Satisfactory communication is to be established 
between all of the first four and between Key West and Pensacola. 
Communication from any one of these stations to ships a t  any points 
Lehveen it and a communicating station is also to be established. 

have already been equi ped and 10 others 
are to be equipped inimgately, or before the compretion of the repaim 
which they are undergoing. It is proposed to equi 68 others after 
the report of the board which is now conducting test of various systems 
1- been acted upon, making a total of 102. 

One tor edu-tcmt outfit haa been ordered for trial. If this apparatus 
is succedi l  a number of torpedo-boat destroyers and mall  gunboats 
ma be equipped, making the total number considerably larger. 

with them mnrll vessels provided with wireleea apparatus, there 
would be about 200 naval stations o shore and afloat. 

(e) The Treasury Department, %le having under consideration 
wirelesa installations for the Life Saving Service and the Revenue 
Marine Service, has established no stations, but has relied on a leased 
commercial wireleae system. 

The following waa found to be the status of private stations: 
The Marconi Co. has a long-distance station on Cape Cod for corn- 

municating ~crose the Atlantic, and two others of comparatively short 

After the reading of the memorandum fron the Secre 

TiKmty-fotir naval shi 
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range on Long Island. The board understands that tlmt conipany 
proposes to establish numerous stations along the Atlantic and Pacitic 
cosets. 

The New York Herald Co. has a station on the lighthouse reservation 
on b h t y  Head, Nantucket Island, and has been permitted to main- 
tain stations on the two lightahi s which re!ieve each other on Nan- 
tucket Shoals. These priwleges fave been mthdrawn. however, omng 
to the refiiaal of the Marconi Co., which operated them for the Herald, 
to receive wireless measages from vessels using other systems. 

The American De Forest Wireless Telegraph Co. and the National 
Electric Signal Co. (Fewenden system) have stations in the vicinity of 
New York and both propose to establish a chain of them along the coast. 
The former company has already begun operations a t  Cape SIatteraa 
and a t  Key West, and has announced that they ropoee to establish 
several stations to bridge the Pacific and nia!<e roreign connections. 
It has also established several &ations away from the BeBCcast, especially 
on the-Great Lakes, and is planning to have aregrdar interior system, 
according to one of its o%icers. 

The Feseenden system has stations in Philadelphia and Washington. 
Fessenden s t a h  that his corn any is negotiating for permission to 
establish conimunication wit.h €!ermuda. 

The Providence Journal maintains several stations in the vicinity of 
Narragansett Bay and there are several other systems which are a t  
present not very active. 
On the Pacific coast the pacific Wireless Te1gr;tph Co. has several 

stations and has been makmg ersistent efrorts t.o obtain authority to 
establish stations on the lightfouse reservations, Farallon Islands, and 
at other prominent Government reservations along the Pacific coast. 

There IS an interisland system operated in Hawaii. 
A number of trans-Atlantic liners are using the Marconi apparat.us. 

Few coasting vessels are using any system, but the indications are that 
this method of communication will come into quite common use when 
the shi 

The c a v y  Department haa a t  times been yery seriously interfered 
with in the vicinity of New York and Boston and there are already 80 
man stations in the vicinity of Ne ort that an effort has been made 
by d e  officer in charge of the t o r p x  station to establish a tentative 
arrangement whereby the various stations will interfere as little as pos- 
sible with each other. 

Reports from the naval wireless station on Cape Cod indicate that on 
one occasion that stat.ion was temporarily crippled, very probably by 
heavy sending a t  the blarconi long-dist.snce station a few miles sway. 

It would appear that the Weather Bureau already haa rt station at 
one of the most important points on the Pacitic coast, where t.he Navy 
Department desirea to erect one and e :p ip  i t  with more owerful appa- 
ratus than now in use by the Weather Bureau. The &ether Bureau 
also intended putting in new apparatus, it having been demonstrated 
that that now in use is unable t.0 communicate with the nearest na\-al 
station in San Francisco Bay, although the lat.ter has sufficient power 
to reach far beyond the Fnrallons. This is one of the plwea where the 
Pacific Wireless Telegraph Co. is so anxious to locate. 

The Weather Bureaualso contemplated establishing stations a t  prom- 
inent points where the Nav Department already has stations in opera- 
tion or ropoaed to establiK them. Most of the statious proposed hy 
the wire?ess telegraph companies are to be located at. prominent points 
where Government stations are already established or proposed. Thie 
state of affairs seems to demand prompt action to avoid most unfor- 
tunate confusion and unnecessary duplication. 

As a first step toward avoiding this condition the board adopted t.he 
followinR reaolution: 

"Rmoliwf, That all installations of Government wireless t.elwra h 
stations be suspended, except a t  stationsnow under contract, u n h  t!e 
h a 1  report of the board ie acted upon by n e  Preaident. That all 
de artments of the Government interested in mreless telegraphy should 
reRse to allow any private company to install a station on any Govern- 
ment reservation until so authorized by proper authority." 

wners feel that conditions are favorable. 

GONCLUSIONB. 

The conclusions of the bodlrd are: 
That the science of wireless telegraphy has been advanced by the 

able and persistent work of the Signal Corps of the Army and the 
Westher Bureau of the De ent of Agriculture, as well aa by the 

tha t  wireless telegraphy is of paramount interest to the Government 
through the Navy Department, and that its use by the Signal Corps of 
the Army for communication between mili posts of the Army 

and that such use shall be unrestricted. When interference seems 
probable between etations of the Navy and War Departments. the 
question involved shall be mutually settled by representatives of the 
two departments. 

That coastwise wirelw telegraphy is not a necessity for the work of 
the Weather Bureau of the Department of Agriculture, provided that 
the necessary meteorological data for that de artment can be collected 
by the stations of the Navy Department #om ships at sea and by 
them sent to the Weather Bureau of the Department of Agriculture. 

ex erimental work of the Epartm avy Department; 

and other necessary links will be neceeaary bot T in peace and war, 

That the maintenance of a complete coastwise system of wireless 
telegraphy by the Navy Department is necessary for the efficient and 
economical management of the fleets of the United States in time of 
peace and their efficient maneuvering in time of war. 

That the best results can be obtained from stations under the juris- 
diction of one department of the Government only, and that repre- 
aentatives of more than one department should not be quartered at any 
station. 

-hid. finally, the board concludes that the Government must take 
the neccmary steps to regulate the establishment of commercial wirelese- 
telegraph stations amon: the States and between nations. 

RECOMMENDATIONR. 

In  order that the above conclwions m3y be parried into effect, the 
bosrd recommends - 

That the Signal Corps of the Army be authorized under ita chief to 
establish from time to time such wireless stations as he may deem 
neceawy, and that they do not interfere with the coastwise wireless- 
telegraph system of the Government under control of the Navy Depart- 
ment: and further, that the Chief Signal Uficer be requested to inform 
the Navy Department what stations of its system may be utilized to 
transmit messages for the Signal Corps or other bureaus of the War 
Department, and that represeiitativea of the Signal Corps of the Army 
and the Bureau of Equipment of the Navy De artment be at once 
requested to draw up such rules a.3 will insure t\e ellicient and har- 
monious carrying into effect of the above recommendations. 

'i hat the necessary steps be talxn to have the Weather Bureau of the 
IJepartment of .'.griculture turn orer to the X3vy Department all coast- 
wise wireless-tekgraph apparatus now under its control, and such 
material as it may have in its ossedon which can be utilized by the 
liuresu of Equipmeut of the d v y  Department. and that proper tram 
fers of funds for this purpose IJe made. 

That the Weather Bureau of the Department of Bgridture furnish 
to the Hydrqraphic Oflice of the Navy, and to the naval wireleee- 
telegraph stations, or to other portions of the public service, such 
meteorological data as it or they may desire at no cost to them. 

That the Department of Agriculture shall continuo the work of ita 
meteorological vessel-reporting and storm-warning stations, aa now con- 
stituted end provided for by law, and continue the control of seacoast 
telogrsph systems, except wireless systems. 

Thrtt the necessary steps be taken that the Navy Department may 
equip and install a complete coastwise wirelem-tele raph system cover- 
ing the entire coasts of the United States, its insufar possessions, and 
lhe Canal Zone in Panama. 

?'hat the Navy Department be directed to receive from the Signal 
Corps of the Army. at such points as may be requested by the Chief 
Signal Ufficer of the Army, all memages for Army posts within their 
radii, and transmit them, under such rulea as may be agreed upon by 
the representatives of the digml Carps and Bureau of Equipment, 
without cost to the Signal Corps of the Army. 

That all meteorological reports from veaeels of war or commerce or 
other sailing craft, now being forwarded direct to the Hydro q h i c  
Ufice of the Navy, shall be forwarded direct to the Weather jureau, 
and the control of ocean meteorology be transferred to the Department 
of ?.griculture, which already has ample law for doing this work. 

That the estimates for the support of the Hydrographic Office of the 
Navy, or anv other ol€ice of the Navy, for the next and succeeding 
fiscal years, ho not contain any provision for the making of ocean fore- 
casta. or for the publication of meteorological data, other than such as 
ma be needed by the hydrornher  of the Navy for use of the pilot 
andlother charts, which data s 1 be furnished by and credited to the 
Weather Bureau. 

That it is the opinion of this board that no meteorological work 
need or should be done by any portion of the Navy for the pu ose of 
publication, or for the making of forecasta or starm warnings; Lt all 
such duties, being purely civil, should devolve upon the Weather 
Bureau of the De artment of Agriculture in accordance with the organic 
act creating that \ureau: 

That the wireless stations of the Navy Department shall, without 
charge to the Agricultural Department, receive and promptly transmit 
to the Ocean or to islands, or to other places where the information can 
be made useful, the storm warnin 

That the Navy Department eha5 re uest all veRsels h a d q  the UBB 
of ita wireless stations for the receipt I$ messages to take dady mete- 
orological observations of the weather when within communicatin 
range and to transmit such observations to the Weather Bureau, throug! 
naval mirele3-9 stations, at least once daily, and transmit obser\-ationa 
oftener when there is a marked change in the barometer; and that there 
shall be no charge against the A 'cultural Department for these obser- 
vations, or for the transmission t!!reof; 

That re resentativee of the De artment of Agriculture and the 
Bureau of%quipment of the Navy bepartment be directed to pre 
the necessary rules for the harmonious and efficient carrying on OE 
above recommendations. 

of the Weather Bureau- 
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We recommend that aa faat as the naval wireless telegraph stations 

are put in operation the Navy Department be directed to receive and 
transmit through these st+ions, free of charge, all wireless messages to 
or from ships at sea, promded such stations do not come in competition 
with commercial stations, until such time aa cqongrw may enact the 
neceesary legislation oveming this suhject. 
In asking for legisfation on this point, the board desires to invite 

attention to the fact that where wvelesa stations are needed for the 
merchant marine, aa a rule the Navy will also require them. The 
board believes i t  to be in the interest not only of governmental, but 
public economy and efficiency, to permit the naval stations to hand!e 
the public service, for the present state of the art but one station is 
deeirable, for the public interests in such places. As the needs of the 
Navy are paramount on account of the roblem of national defense 
private stations should not be allowed to qocate to the disadvantage of 
the former. Moreover, there ia at present no public need for multi- 
plication of stations at  these points. 

It is admitted, however. that there may be special cases where 
private stations can serve a useful pu Me, and the board believes 
that the Department of Commerce and Tabor should have the duty of 
issuing licenses in such cases under such regulations as will prevent 
interference with stations neceam to the national defense. All 
private stations in the interior of x e  country should also be under 
su ervision of the Department of Commerce and Labor. 

rivate stations under full Government 
supervision ia desira\le in orxer to regulate them for their mutual and 
the public welfare, as well aa from considerations of national defense. 
Aside from the necessity of providin rules for the ractical operation 
of such stations, i t  seems deairsble t%at there shourd be some whole- 
some supervision of them to prevent the e s  loitation of speculative 
schemes baaed on a public misconception of t i e  art. 

It is believed that invention and private enterprise should be en- 
couraged in every legitimate way, and it is the policy of the Navy 
Department to do thw. I t  haa the means of assistin inventors that 
no other department has, and it believes that in order for it to lead the 
navies of the world in this matter, which is of great importance to the 
national defense, that every reasonable facility should he given in- 
ventors, while at  the eame time it is working out the problems of: the 
application of their inventions to ita requirements in times of peace and 

To prevent the control of wireless telegraphy by monopolies or trusts. 
the board deems it essential that any legislation on this subject slinuld 
place the supervision of it in the Department of Commerce and Labor. 

Because international questions may arise, due to the fact that the 
use of wireless-telegraph stations in ow own possemiom may affect the 
use of similar stations m foreign countries, it is desirable for the Cnngress 
to enact leylation which will enable the Government properly to 
handle suc ceses; a failure to do so may seriously embarrass the 
Government at some future time. 

It is thought that the legislation recommended in placing private 
stations under the su ervision of the Department of Conimerce and 
Labor will also cover &is case. 

In conclusion. the board deems it essential that the Executive take 
such action aa in his judgment seems wise to prevent the erection nf 
private wirelees-telegraph stations where they may interfere with the 
naval or military operations of the Government until legielation may 
be had by Congress on this subject. 

Appended thereto were two axtracts from the Revised 
Statutes, marked “W” and t‘S,’’l which related to the 
o eration of Government tel aph lines; also a decision 
o f the Supreme Court, marke T “ Y , ” 2  and the final pro- 
tocol of the Preliminary Conference on Wireless Telegraph, 

Bureau.-In 
of President Rooserel t’s 
immediately began to 

facilities in o eration for 

issued to its radio 
stations to prom tl transmit all weather reports and 

directe its ships equip ed with wireless apparatus to take 

daily on designated schedule and oftener whcn baro- 
metric changes indicated storm conditions. I t  has con- 
tinued to do this work in a satisfactory manner and in an 
excellent spirit! of cooperation. 

ghis method of lacing 

WW. 

st, 1903, marked “Z.”J 

business. bnder date 

and transmit meteoro r ogical observations at  least once 

warninr. require H y the Weather Bureau, md also 

1 W and X seetion 
2 Supreme h u r t  te& of October ’18~3. Tdezra h Compnn u Texas. 
i Re ort of Prelihminsry Conferen& Concerning bireless d e h a p h y .  Berlin, Aug. 

act of (Jet.  1 lhW (26 Stnt. 653). 

13, I&. 

Cooperation with Lighthouse Board.-An immediate de- 
velopment in the use of the naval radio stations was the 
transmitting of storm warnings to lighthouses and 
lightships which had radio communication therewith. 
Cooperation of the Lighthouse Board was secured and 
arrangements made for the display of storm-warning 
flags at  such lighthouses and lightships. By July 1,1905, 
arrangement for radio commmcation and storm-warning 
dis lays at  off-shore oints had been erfected as follows: 

From torpedo station, Newport, R. I., to Nantucket 

From Brooklyn N a q  Yard to Highlands of Navesink, 

From Norfolk Navy Yard to Diamond Shoals Light- 

from Charleston Navy Yard to Charleston Lightship. 
From Mare Island Navy Yard to Yuba Buena. 
From San Juan Naval Station to Culebra, Panama. 
In  early succeeding months storm-warnin dis la 

were accomplished by the same plan a t  Cape %liza!etr 
Me.; Highland Light; Cape Cod; and Dry Tortugas. 

Radio a factor an meteorology.-Radio cominunication 
has been an outstanding factor in the developments of 
meteorolo y during the past 20 years. It has enabled 

at  sea and from otherwise inaccessible laces, to ampli y 

reach with its forecasts and warni places that have no 
other means of communication, an T especially to furnish 
ships at sea with advices and storm warnin vital to 

such as to require that it keep abreast of radio develop- 
ments and extensions and to promptly utilize them in 
every practicable manner. 

&om nav yard, 8 ortsmouth, N. H., to Cape Ann and 
Thatcher Is f and, Me. 

Shoals Lightship. 

N. J. 

shi . 

P the Weat E er Bureau to secure observations from shi s 

current synoptic charts used in its P orecast work, to 

their safety. The functions of the Weather ir ureau are 

COLLECTION OF WEATHER DATA BY RADIO. 

Weather radioqrams from shi s at sea.-The first radio- 

weather observation taken on a ship in the Atlantic was 
from the S. S. New York, on December 3,1905, in latitude 

gram received by the Weat K er Bureau containing a 

forecast work. 
In  19OG the vessel weather service was establishec, as a 

distinct project. The masters of about 50 vessels 
to take weather observations once daily at  a fixed our 
when in rescribed ocean areas, and to forward them by 

vessels were for the most part passen er ships engaged on 

in the southern Atlantic and in the Gulf of ?Mexico 
and one in the Pacific. The latter was the S. S. President, 
which was said to be the only vessel in the Pacific Ocean 
that carried wireless a paratus at  that time. The first 
observation received 8om the S. S. President was on 
June 18, 1907. A report from the S. S. Curtugo on 
August 26, 1909, when near the coast of Yucatan and 
at  a t h e  that a hurricane was in progress in those waters, 
was the first ship message that was received and used in 
connection with the issuance of hurricane warnings. 

Td 
radio to t Yl e Weather Bureau office in Washington. These 

the New York to Europe routes, alt % ough a few o erated 
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The vessel weather service was extended in corre- 
s ondence with the installation of radio apparatus on 

senger vessels. At the present time there are 93 paid 
vessel weather stations on the Atlantic side and 23 on the 
Pacific side. Payment of 50 cents is made for each 
observation taken and radioed. In  addition, a much 
larger number of vessels belonging to ship corporations, 
who, in recognition of the great benefit the forecasts, 
storm and hurricane warnings are to them, do not per- 
mit any charges to be made by their employees for taking 
the observations. Amon these coo eratmg companies 
are the Ship ling Board, &e Standanfoil Co., the Texas 
Co., the G d  Refining Co., Dodwell & Co., Pacific Mail; 
and the Texas Oil Co. 

It is highly desirable that vessel reports be obtained 
from all areas in the Atlantic and throughout the year, as 
they are of inestimable value in the forecasting of storms 
that affect the trans-Atlantic lanes, the southern Atlantic 
and Gulf of Mesico, but corn ensation to observers, the 

a propriations make .it necessary to limit the number 

tion. 
This develo ment of the vessel weather project is 

received, and from only 35 ships. In  1932 more than 
15,000 reports were received from over 300 ships. ,4ll 
vessel weather observations are transmitted in a special 
code provided for that urpose. 

reports are equipped with radio apparatus owned and 
operated by one of the several commercial mdio coni- 
panies. Under provisions of a law, applicable only to 
the Weather Bureau, separate contracts are made with 
these companies and special rates are secured. These 
contracts provide that. whenever possible to do so, 
weather messages shall be sent to the nearest nasal radio 
station, which forwards them by land lines to the fore- 
cast center to which they are addressed. 

Weather observations from ships at  sea are of vital 
importance. They supplement the reports taken at  
land stations, enable the forecasters to locate storms and 
hurricanes over the oceans and to issue accurate fore- 
casts and timely warnings t:, vessels in the storm areas 
which are not only necessary to safe navigation but me 
of reat aid in the conduct of the ship work a t  sea.. 

8oopsrafion. with Shl:pping Board--On January 24, 
1921, the Shippine Board issued general instructions 
that beginning wit% June 1, 1921, all masters of ships 
under its control should take and forward to the Weather 
Bureau daily observations when in prescribed areas. 
Ships in the Atlantic address their messages to N7ash- 
ington; and those in the Pacific to San Francisco and 
Honolulu, according to their position. No charge is 
made for the observation work or for radio charges from 
ship to shore. This cooperation by the $1 iippinf Boa.rd 
is of inestimable value. It is the only group.0 vessels 
of commerce on the Atlantic side that radioes its reports . The remainder of the vessels throughout the 
o eratin in the tlantic Ocean, the Gulf of Mexico, and 
tfe CarKbean Sea confine their observations to the 
hurricane season, June to November, inclusive. Ships 
in the Pacific report throughout the year. 

0btainicn.g observations bv ra.d.w from. ofhem+se ina.c- 
ces&&t? pZaces.--As is well known, ~ o c d  conditions are a 
minor consideration in the making of weather forecasts 
for a particular section. Dependence is placed mainly on 
conditions that prevail in more or less extended areas. 

s L 'ps and in a few years included freight as well as pas- 

cost of radio ship-to-shore to P Is, and the inadequacy of 

o P vessel weather stations and the period of their opera- 

indicated by t K e fact that in 1906, 738 observations were 

Nearly all commercia r shps engaged in making weather 

F 

Therefore, it is necessary for successful forecast work 
that there be available to the forecaster reports of cur- 
rent conditions from wides read weas. Not until obser- 
vations from the entire Iforthem Hemisphere are ob- 
tained will the ideal be reached. 

all of the States into 
years cable 
hdies  and of the Pacific, and with Alaska, eytended theob- 
servation areas. But telegraph lines and cables are placed 
only in re ions where commerce justified their existence, 

pect of obtaining current reports from the vast ocean 
areas, islands, and from the far north, from which obser- 
vations were so much needed. Radio offered a solu- 
tion of the problem and the Weather Bureau has availed 
itself of this fnrm of communication to the fullest possible 
extent. The observation area has been materiallty 
txdended thereby, but not nearly to the degree that IS 
hoped for and espected during the years to come. 

Countries from, which daily reports are receivcd by 
radio.-Daily or twice daily observations now are secured 
b tele raph and cable from about 240 stations in t.he 
d i t e d s t a t e s  and Canada (310 in the United States niid 
30 in Canada), from 17 oints in 

cities. These me supplemented by reports obtained 
wholly or in part by radio from 16 laces in the West 

Guam, and Midway Island, in the Pacific; the Philippines, 
China, Japan in the Far East, and from 36 places in 
Europe and the Arctic regions, including the Azores, 
(.+reedand, Iceland, Spitzbergen, and Jan Mayen. All 
of these radio reports are transmitted by United States 
naval radio stations, escept two in Alaska (Nome and 
Eagle) for which the United States Signal Corps radio 
service is utilized. The first Alaskan report obtained 
by radio was from Nome, on November 1, 1907, followed 
by Eagle on June 24, 1909: Kodiakand Dutch Harbor, 
1ia-y 1, 1915, and St. Paul Island, August 8, 1915. 

The Canadian Government is now avangin for the 

River region primarily for the purpose of obtaining 
nieteorolo 'cal reports. These will be made available to 
the Unite f States Weather Bureau. It is highly import- 
ant that similar radio and meteorological stations be 
located in the northern section of Alaska. 

It is a parent that meteorology will advance hmd in 
hand wit K radio and that there must be close and undis- 
trurbed contact between the a encies engaged in meteoro- 
logical and radio activities. %he crying need of meteor- 
ology is more information from ships and from inacces- 
sible places, and especially from the areas in and about 
the Polar regions. Meteorology is essentially an inter- 
national science. Weather has no national allegiance. 
Cyclones and anticyclones pay no attention to boundary 
lines. Conditions prevailing III one country to-da may 
affect another to-morrow, or perhaps a week ience. 
Partial exchange of meteorologxal reports between the 
United States, European, and Asiatic countries has 
existed for many years, but there must be more or less 
complete eschan e of meteorolo lcal reports among the 

will play a large and important part. 

and until t 96 e advent of radio there appeared to be no pros- 

laces in Mexico, 20 
the West Indies, 13 Alasan P stations, and 22 E uropean 

Lndies and Central Sinerica: 5 in Alas R -a; from Honolulu, 

establishment of radio stations at  points in the 9 ackenzie 

nations in the d r t h e r n  Hemisp % ere, and in this radio 
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Intemutiond exchange of Wedher Repods .-The United 
States is now exchangmg weather reports with the 
meteorological services of Canada, Mexico, Cuba, the 
Bahamas, Ja an, China, the Philippines, the Azores, 
and France Znd through France with other European 
services). Messages containing reports from 32 stations 
in the United States and Canada are radioed each night 
to the director of the meteorolo ical service of France, 

radio station for the benefit of all countries within its 
range. 

Radio was first used for transmitting this report to 
France on January 17, 1919, replacing cable service 
which had been utilized for many years prior thereto. 
The forwarding of European re orts to the United 

taken in the . m. and supplement a similar group of 

Canadian meteorological service at  Toronto, which are 
immediately repeated by telegraph to Washington. A 
daily message is also received from Paris containing ob- 
servations taken at midnight at 35 places in Europe, 
embracing England, Spain, Switzerland, Germany, Aus- 
tria, Czechoslovakia, Poland, Denmark, Noiway, and 
Sweden; also Iceland, Greenland, and the Azores. Plans 
are under way for similar eschanges with other countries 
in which radio will be the communicating medium. 

Re orts from Nassau, Rahama Islands, have been re- 

for a long periotf For more than 20 yea1.s they were 
transmitted by cable, via Jupiter, Fla., but early in 1914 
the cable was interrupted and since May lS,  1914, they 
have been transmitted by radio, first via Key West, 
later via Miami, Fla., and since November 30, 1923, via 
Jupiter. In  November, 1922, a meteorological station 
was established a t  Great Inaugua, one of the Baliama 
group. A representative of the Weather Bureau was 
sent there to assist in the installation of instruments and 
to instruct the observer. The observations two trans- 
mitted to Nassau, combined with the Nassau report, and 
forwarded via the naval radio station at  Jnoiter ancl 
thence by land line to Washington, D. C. ?he radio 
station operated b the Bahaman Government at  Great 

rectly with Nassau. Therefore, the reqorts are relayed 
through the Cuban radio station at  Chaparra. A t  the 
request of the Weather Bureau arrangements are being 
made for the free handling of these reports by the Cuban 
Qovernmen t . 

Prior to the World War daily observations from a Rum- 
ber of points in the Far East, including Siberia, and 
Russia, were obtained by cable. This service was dis- 
continued during the war, and resumed, with the escep- 
tion of Siberian and Russian reports, April 9, 1923, when, 
as a result of arran ements made with the director of 

tions from the Philip ine group, China, Japan, and con- 

radio from Manila to San Francisco and thence by land 
line to Washington. Reports from 12 places are included 
in this daily message. 

Storm-wariiing work revol tttionized.-Before radio com- 
munication reached a practicable sta e and ships were 

ing vessels of storms ~~~~ by furnishing masters vith the 
warnings before they left ort, and by the display of flags 

a comparatively short distance and ships that departed 
before the warnings were issued and did not come within 

and are immediately broadcast f roin the Eiffel Tower 

States began August 15, 1923. .I% ese are observations 

a. m. reports P orwarded by cable from the London to the 

ceive i; in eschan e for a group of United States reports 

Inaugua is not su A ciently powerful to communicate rii- 

the Philippine Weat a er Service, who collects observa- 

tiguous countries, a d-' aily message is forwarded by naval 

equipped with radio apparatus the on K p means of marn- 

and lights on shore. Suc I; 1 storm signals were F'isible for 

visual range of the signals could not be warned. Radio 
communication has revolutionized the storm-warning 
service and now ships equipped with the necessary appa- 
ratus are as nde uately served at  sea as when in port. 

storm-warning work was in July, 1902, when the Marconi 
Co., through its station on Nantucket Island, began to 
furnish liners of the Cunard Co. with forecasts issued by 
the Weather Bureau. In  1904, the broadcasting of storm 
and hurricane warnings became a regular service by naval 
radio stations and has continued in steadily increasing 
volume until the present time. 

The first app F ication of radio communication to the 

BROADCASTING OF WEATHER BULLETINS. 

Znaugiiratioir of broadcusting o &:iEy weather bdletina 

casting of daily weather bulletins was begun from the 
naval radio station at Arlington, Va., and Bey West, 
Fla. The bulletins were broadcmt at  10 . m. and in 
two parts. The first part consisted of coce Q letters and 
figures showing barometric ressures, wind direction and 
force at  S p. in.! 75th merizian time, at  8 places on the 
Atlant-ic nncl Gulf coasts and at Bermuda. The second 
part contained slm.isl forecasts of winds along the north, 
micldle, and south Atlmtic and the Gulf cottsts a hun- 
dred miles or so ofFshore. Storm and hurricane warnings 
were included whenever issued. 

A similar service was inaugurated for the Great Lakes 
on June 1 ,  1914, by broadcasts each evening from 
Arlington during the season of navi-gation, usually April 
16 to December 15, inclusive. Be inning with April 15, 
1917. the broadcasts for the Great fakes were transferred 
to the naval radio station at Great Lakes, Ill. 

At the suggestion of the Navy Department the broad- 
casting of a s ecid bulletin from the n a d  radio station 

This bulletin contains S . m. reports from S laces on 

forecast and storm and hurricane warnings for the Gulf 
of Mesico, and the western portion of the C'aribbem Sea. 

On November 20, 1920, broadcasting of a bulletin for 
the s ecial benefit of ships in the eastern Caribbean Sea 

tion a t  Sttn Juan, P. R. 'rliis bulletin is disseminated at 
9 p. m.. 75th meridian time, only during the hurricane 
season, June to November, indusive, and contains reports 
from 10 observation stations in the West Indies and all 
hurricane warnings and advices pertaining to the southern 
Atlantic Ocean, the Caribbean Sea, and the Gulf of 
Mexico. And on June 1, 1921, in res onse to demands 

a twice-daily service, 10.30 a. m. and p. m. The number 
of coded reports in the a. m. bulletins was increased to 
45, and included interior as well as coastal stations. This 
number of reports and R summary showing the location 
of cyclone and anticyclone centers and the direction of 
movement of storms enabled shipmasters to prepare com- 
prehensive weather maps at  sea on base maps specially 
prepared and furnished them for the pu ose. An added 

air observations from 5 aerological stations operateaby 
the Navy Department, one by the Signal Corps. United 
States Army, and 3 by the ZTnited St-ates Weather Bureau, 
and, for the special benefit of aviators, upper-air fore- 
casts for G zones in which the country east of the Mis- 
sissippi River is divided. This was the first radio bul- 
letin ever broadcast in the United States for the benefit 
of aviators, and it was inaugurated at  the special request 

by ,ruz.val radio stations.-On Ju f J- 15, 1913, the broad- 

u t  Point Isabe P , Tex., was inaugurated on August. 27, 1930. 

t,he Gulf coast, also from B aniaica and Swan Is P and, ancl 

rtnd t \ e southern Atlantic began from the n a r d  radio sta- 

from shipping interests the Arlington E ulletin was made 

feature of the espanded Arlington bul T etin was up er- 
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of the air services of the Army and Navy. On June 26, 
1922, the Arlington p. m. major bulletin was made to 
conform with the one broadcast in the a. m. 

On June 10, 1921, a localized broadcasting service was 
be n on the Atlantic and Gulf coasts and on the Great 
L a g s  to su plement the major bulletins disseminated 
from the hi E- owered stations at Arlington, Key West, 
Point Isabcf, Jan Juan, and Great Lakes. These local 
bulletins consist of wind and weather forecasts and storm 
warnings for limited areas, barometer readings, wind 
velocity and direction, antl state of weather at  near-by 
Weather Bureau stations and storni warnings issued in 
the afternoon. This service was designed for the benefit, 
of coastwise ships not equip ed to receive wave len ths 

localized work were Portland, Me.; Boston. Mass.; New 
York, N. Y.; Philadelphia, Pa.; Baltimore, Mcl.; Norfolk, 
Va. ; Charleston, S. C. ; Savannah, Ga.; Jacksonville, Fla. ; 
St. Augustine, Fla.; Miami, Fla.; St. Petersburg, Fla.; 
Pensacola, Fla.; New Orleans, La. ; Ga.lveston, Tex. ; 
Point Isabel, Tex.; A1 ena, Mich.; Buffalo, N. T.; Cleve- 
land, Ohio; Chicago, E1 .; and Duluth, Minn.; Guanta- 
namo, Cuba; Port au Prince, Haiti; St. Thomas and St. 
Crois, Virgin Islands. Only hurricane warnings ant1 
advices are disseminated from the last five stations. On 
April 15, 1922, the local service from the stations on the 
Great Lakes was made twice daily by incluclin an even- 
ing broadcast. Broadcasting was discontinue 5 at Jack- 
sonville, Fla., January 21, 1921; at St. Petersburg, Fla., 
on September 22, 1922; antl at  Miami, Fla., on Novem- 
ber 20, 1922, due t,o the closing of these radio stntions. 
On December 20, 1923, all the naval radio stations 011 
the Lakes were placed in an inoperative status, and at  
this time (February 15, 1923) it appears unlikely t,hat 
they will be placet1 in service during the 1923 season of 
navigation. 

For the purpose of defining the forecasts contained in 
the bulletins broadcast froni Arlington, Key West, San 
Juan, and Point Isabel, tahe ocean areas were divided into 
the following zones : 

as hi h as those used at the L 'gh-powered stations. %he 
nava f radio stations utilized in connection with bhis 

1. Atlantic. coast, nort,h of Sandy Hook. 
2. At.lantic coast, Sancly Hook to Hatteras. 
3. Atlantic c.ottst, Hathras to Floiicla Straits. 
4. East Gulf of Mexico (east of longitude 90'). 
5. West Gulf of Mesico (west of longitade 90'). 
6. Caribbean Sea (west) of longitude 73") and the Winrl- 

ward Passage. 
The forecasts and warnin for zones 1 ,  2, ancl 3 are 

5, and 6 in those from Key West; and zones 4, 5, mtl 6 
in those from Point Isabel. 

On A ril 15, 1922, the bulletin broadcast from Great. 

and was made a twice-daily service. It contains obser- 
vations from 15 stations on the Great Lakes and 12 
interior points, as well as up er air observations from 6 
aerolo 'cal stations operate1 by the Weather Bureau 

In addition to weather fore- and 1 f y  the Si 
cask for each o the Lakes and flying weather forecasts 
for four zones are included. These major bulletins are 
broadcast each morning and evening during the season 
of navigation on the Great Lakes at  10:45 o'clock, 75th 
meridian time. At first the bulletins w-ere re eatecl by 

broadcast, but on May 19, 1922, the Navy Department 
began to o erate the Great Lakes station by control from 

included in the broa.dca9t.s Y rom Arlington; zones 3, 4, 

Lakes, f ll., was superseded by a much enlarged bullebin 

?""' 

the Chicago radio station to Great Lakes for t R e general 

Clucago, t % ereby eliminating the repeat. 

On March 15, 1322, a twice-daily major bulletin broad- 
cast was begun from the naval radio station at San 
Francisco (Goat Island) at  noon and 10:30 p. m., 75th 
meridian t'ime. These broadcasts contain, respectively, 
S a. m. and 8 p. ni. coded re orts from 6 stations in 
Alaska, 26 stations on the 8 ucific coast and in the 
western States, and five reports from Canada; also u per 
air observations from five aerological stations, 3 of t Yl em 
o erated b t,he Signnl Corps, United States Army; 1 by 

The severn.1 art.s of the bulletin consist of a suiiininry of 

western part. of the '[Jnit,ed States, t,he Pacific Ocean, 
Alaska, ant1 Ca,iintln, forecast.s and storm warnings for 
the Pacific coast nncl flying weather forecasts for four 
zones comprising the PRcific coast Sta.t.es. 

On t,he same tlats a supplemental localiaecl service for 
the benefit of coastwise shipping was ,be n from the 
naval radio stations at Tnt,oosh Island, ash.; North 
Head, Wash.; Eurelia, Calif.; Sun Pedro, Calif.; and 
Dutch Harbor, Alnslat~ These local bulletins consist of 
wind and went.lier forermts and warnings for limited 
areas, weather contlit.ions, and barometnc rearlinp at 
specified st&ons, and advices concerning fog condit,ions 
in the Strait of San Juan de Fuca. These balletins WP 
broadcast each morning and evening and at intorvsla 
during the thy. 

Ships in  the ~nitl-Pu.cilic forw:r.rtl their observations to 
t.he Weather Bureau at  Honoluliu, and forecasts anti st o m  
warnings are hrotulc:ist frlini t,hc naval radio stat,ion ut 
that oint for the benefit oi' ships in that. section of the 
PnciRc, as well 8s 11. report. of  current weather conditions 
:it, Honrduhi. These forecasts and reports are broadcast 
thrice daily. This service was begun on September 11, 
1916. 

Cloopvrcitiurb with Lhi  itod Fruit &.-During the hurri- 
c-aiie seasoil t.)f I%?:! :vrangeme:its were made with the 
1?11ited Fruit Ck., which for many pears has been furnishing 
weather rcport.; from its ships fc;r broadcasting weather 
irdormnt.ion and forrcasts from its rndio station on Swan 
Island I(rr the benofit. of shipping in  the Caribbean Sea. 
This service begxi Sepkmber 18, 1923. The bulletin is 
in two parts. The first partrt is in code and consists of 
weather nhsercat.ions taken a t  spprosimutely 8 a. m., 
7.5 th meridian t irne, at. Swan Island ; Bluefields. Nicarrt- 
wa.; Belize? Hcdiiras ; Willemstadt, Curacao ; San Juan, b. R.; Port au Prince, Haiti; Cienfuegos, Cuba; La Fe, 
Chba: Kin tori. Jamaica: antl Turks Island, Bahamas. 
't'he secoiic ff part cnnsiste of wind aiid weather forecash 
for the Gulf of Mexico, the Caribbean Sea, and the Wind- 
ward Pas3agc, n!d all hurricane warnings and advices. 
The first p:trt. of the bulletin is broadcast oiily in the 
a. ni. cluriiig the hurricaiie season; the second part is dis- 
seminated both morning aiid evening throughout the 
vear. -4 fcature of the service is the display of signals 
horn the radio t,ower at  Swan Island (a red pennant by 
day and red lantern by night). These signals, which b an 

mation issued by the Weather Bureau regarding a hurri- 
cane cir "norther" is in possession of the radio operator, 
which can be obtained by radio request or by boat-call 
ashore. The U.nited Fruit Co. also ermits ships of any 
nationality that fail to obtain t f: e regular weather 
lmondcasts to cdl t.he Swnii Island station a t  any time 
for the latest we:rther forecasts. 

Cbopc.rafion with Signrrl Corp.p.-The Signal Corps, 
United Stat.es Army. maintains radio stations a t  Bolhng 
Field (D. C.), Aberdeen Provina Grounds (Md.), Camp 
Vail (N. J.), Mitchel Field (N. YJ, Langin Field (,W. Va.), 

t%e .Unite B States Navy, ancl 1 by the Weat,her Bureau. 

barometric c.istrihiit,inn p. at. 8 a. m. and 8 p. ni., over the 

November 1, 1938, indicate that important weather i 3 or- 
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McCook Field (Ohio), Lan ley Field (Va.), Selfridge 
Field (Mich.), and Chanute !Field (Ill.), where weather 
observations are taken a t  6:15 a m., 7:15 a. m.! 9 a. m., 
11 a. m., andm3:15 p. m., and transmitted by radio for the 
benefit of avlators usin the four model airways-Wash- 
iq ton  to Lon Islaiicf Washington to Dayton, Ohio, 
Washin ton tokampton, Va ., and Selfridg Field (near 
Mount t 'lemens, Mich.j, to Chanute Field ( antoul, Ill.). 
All of these observations are collected a t  Bolling Field and 
are promptly transmitted by telephone to tlie Weather 
Bureau office at Washington and are used by the fore- 
casters in the issuance of flyin -weather forecasts and 
advices to the Army aviators. %is cooperative service 
began October 16, 1932. 

RADIO WEATHER SERVICE FOR MARINE AND AQRICULTURAL 
INTERESTS. 

need for 

there have been 
inauguration of a service of this character, chiefly the 
impracticability of collect-ing pronip tly aiid accurn.t.ely 
current observations essential to such n yst.em. For 
many years the Weather Bureau has been issuing twice- 
daily forecasts of wind aiid weather tits fa. as t.he Grniid 

ports, but. i t  is apparent t.hat a forecast,ing service for 
ships in midocean can nota be conduct.ed from any station 
located on continental shores and no island in the Anieri- 
can-European lanes has a lncntion advant,ageous t,o the 
Rurpose. The ideal arrangements would be crne r;r more 

floatmg islands "-ships anchored a t  selected po:;it,i:ws- 
wit,h trained meteorologists and forecns tere nhonrd, to 
serve as c.ol1ecting stations where weather repnrts moulcl 
be charted and forecasts disseniinnt.ed 011 fised schedules. 
This is not possible of realization in tlie near fut.iiro. 

The most ractical solution of the prc-:hlem a t  t.he pres- 
ent time is t, 1 e use of ships traveling t,he limes wit.11 I U C ~  
or less regularity. The practicabilit,y of sucli a s h m c  
ahead has been demoiistrnt.ec1 by the Freixli t.raining 
ship ~ c q ~ r e s  Cartier. This ship has anloiiq it.s corps cf 
insbructors ex erienced meteorcjlogists tip< fore!cn:;t.ers, 
and on each o F its voj-ages daily yeather ch. '1.r t.: * are pre- 
pared from weather reports furnished b <hi s witliiii 
call and the weat.lier reports and bullet.ins grtkt*nst, from 
the Arlington naval radio station and the Eiflel Tower. 
The forecasts are broadcast from the Jacqu.te C'urticr on 
re ular daily schedules in both English and French. 

$lie United States Weather Bureau is deeply inber- 
eated in this ioneer project ancl is cooperating in the 
work. Maj. E. H. Bowie, the supervisin forecaster of 
the Weather Bureau, took passage on the jaeqwes Cartirr 
on its return voyage to France on February 11, 1033, for 
t.he purpose of assisting in t,lie forecast work and observ- 
ing the working of the scheme, es xwia11.y in coniiecti!:rn 

ultimate object of developing a program of service on 
American ships. 

The dissemination by t.he Weather Bureau of weat.her 
information, forecasts, storm and hurricane warnings for 
the benefit of marine interests is believed to be the most 
complete and eflective in the world. This va~uable and 
indispensable service is acconi lislied in major part 
though radio stations operate2 by the Navy Depart- 
ment, and the Weather Burcau is greatly inclebted to t,lie 
officers connected wit.11 its radio operations for their 
cordial and sympathetic cooperation in this work. 

Banks for the benefit of ships leaving I$ ortli dtlaiit.ic 

with the collection of observations 6 y radio, and wit.h the 

Weather maps at sea.-The first weather map pre ared 

aboard the Red D Line S. S. Caracas, on December 1, 
at sea of which the Weather Bureau has a recor B was 

operator, a t  the request of Mr. 
baromet.iic readings, state of 
and force from a number of ships and from a radio sta- 
t,ion on the Jersey coast and another at Hatt.er.as. These 
rep0rt.s were charted, and an accurate forecast was made 
that the Ca.mcas would be out of the storm area by 
morning. 

I n  Awust, 1908, Dr. P. Polis, director of the met.eoro- 
logical ozservatory at Aachen, German , made weather 
maps every day on board the S. S. h i s w i n .  Bugwsta. 
J7ict0ria during a passage from Germany to the United 
St.ates. The rep0rt.s were obtained by radio from United 
States coast.al st.ations, from Europe, and from other 
slii ps . 

The preparation of weather maps on ships is now 
common practice. The Weat,her Bureau furnishes mas- 
ters special base maps for the purpose and the data are 
obtained from weather bulletms which i t  issues and 
broadcasts t.lirough naval radio st.ations. By means of 
the w-eat,lier ma st,orm centers are 1ocat.ed and charted, 

Scrvinq ayrictrltwisfs by radio.-The act of Congress 
creating t,he Weather Bureau contains t,he espression, 
" for t.he benefit of ~.gric7&ure, commerce: ancl naviga- 
tion." Unt,il recent years it was not possible t.0 estend 
the benefits of t,he service effectively to a ricult,ural in- 

not he promptly supplied with weather f0recast.s and 
warnings of cold waves, heavy snows, frosts, etc., by 
ordinary means of dissemination. Estension of t,elephone 
lines into rural coniinunit.ies overcame a art of this diffi- 

t.liereby . 
The Weather Bureau recognized t,he possibilities of 

radio in reaching agricultural int,erests and it began t.he 
ilissemin,zt.ion of forecasts by t,his means as early as 1014. 
Tn January of t,liat year arrangements were made for the 
broadcasting of f0recast.s by a station operat.ed by the 
University of North Dakota, and nine 8mat.eur operators 
in that State received the f0recast.s in this way and made 
local distribution of them. In  June, 1915. similar ar- 
rangements were made at. Illiopolis, Ill. ; Rock Island, Ill.; 
and Springfield, Ill. Sist.een amateurs, owning receiving 
sets, were known to obt,ain and distribute the forecasts. 

On February 15, 1931, broadcasts of forecast,s by radio 
stations operated by the Post Office Department in con- 
nection with its air mail service at Omaha, Nebr., and 
Nort,h.Platt,e, Nebr., were be un, and a little later from 

Louis, Mo. ; Cheyenne, Wyo. ; Rock S rings, Wyo: : 

and Bellefonte was in operation only a few months. 
The distribut.ion of forecasts by radiotelegaphy t.0 

int.erior points served a valuable purpose, but it, was of 
limited use to farmers, because few of them could t.ake 
t.he time required t.o learn the telegra h c.ode, and on 

receiving apparatus. However, the marvelous develop- 
ments in ratliot.elephony durino the past year or two 
changed the situation, and the \Feather Bureau has kept 
abreast of these developments. 

and they provic P e a valuable aid in narigat.ion. 

bcrests, because a large proport,ion of the 9 armers could 

cu1t.y; but lnrge numbers of them coul tl not. be served 

ibs stations at  Washington, % . C.; Bellefont,e, Pa.; St. 

and Salt: Lake Cityq Utah. The service P rom St. Louls 

t.hat> account they did not feel justi K ed in installing 
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Broadcasting twice daily, at  10 a. m. and p. m., by 
radiot,eleal.aph from the -4rlin ton naval radio st.ation of 

Washinoton forecast district, and on Wednesdays (April 
to Octoger, inclusive) a summary of weather conditions 
as they affected crops during the receding week, was 
inaugurated June 2G, 1933. Sinii P ar services for t,he 
States in the Chicago, San Francisco, and New Orleans 
districts were begun June 20, 1982, August 33, 1922, aiid 
January 1, 1953. respectively. 

Radiophone umthsr 6roac?ca&.-The first systematic 
radiophone broadcasts of forecasts were niacle from the 
station operated by tlie University of Wisconsin begin- 
ning with Januar 3, 1921. Prior to t,hat date and since 
October 1, 1916, roaclcasts had been made therefrnni by 
radiot>elegraph. The nest radiophone forecast clistribu- 
tion ser-rice was inaugurated on April 26. 1921. by the 
St.. Louis (Mo.) Universit.y. This was t.he first station to 
disserninat.e river forecas t,s by this means. 

On July 1,1921,12 radiophone shtions in 7 States were 
brortdcast,ing weather information, daily forecasts, river 
forecasts, crop informat.ion, colcl-\vave. frost.. and o t h r  
warnings. Since that. time t,he work has been rapidly 
cstended, and at  the present time 140 radiot,elepliono st H- 
t.ions in 39 St,ates are ongapl ,  as 1 0  11 o\\"S: 

Alabama. .................. 3 Nelmslta.. ................. 
Arkanma .................... 1 I New Jersey. ................ 
California. ................. 11 Xew Mexico.. ............... ?, 
Colorado.. ................. 0 1 h'ew York.. ................. 8 
District of i'oluni1)ie. ....... 1 I xortli (.'nrolins. ............ 2 
Florid? .................... 1 ! North Dakota. ............. 3 
Georgia. ................... ...................... 7 

weather Forecasts for each of t. 5 ie States comprised in the 

Territory of Hawaii .......... ................. 4 
Idaho.. ..................... 3 
Illinols ..................... I; 
Indiana.. ............. 2 
Iowa ........................ ........... I 
Kansss ...................... ............. 2 

................... ..................... 13 
3 

Kent.ucky. 1 
Mary hnd 
Mussnchusetts.. ............. 
Michigan.. .................. ............... 2 
\iiniiesota. ................. ................. 4 
,dissouri .................... R Wyoming.. ................. :< 

P r a k d l y  all of the St.at,e forecast, radio dist.ribut,ion 
work is conducted in coopernt,iqn wit.h plniits ovi-nrtl by 
individuals and coninierciai organizations. ttnd at very 
little espense t.o t.he Weather Bureau. The forecasts and 
warnings are supplied them, as R rule. by 1.elepjinne from 
field stations. 

No broadcasbing of weather J C .  orts and forecasts by 

Februa;.y 15, 1923. on which date such wrrice. began from 
t,he Brlingt.on st,stion on 710 meters wavr len$t!i. This 
service consists of t>ha broadc.ast.ing, twice daily, at 1 ~ -  
tween 10:05 and 10:30 a. in. and p. ni.. of the forecasts for 
each of the Stat.es comprised in the Wnshinvt,on forecast. 
district (all Stat.es east of the hlississippi k v e r  escept, 
Michigan, Illinois, anel Indiana) and n general forecast for 
the district. Special wariiiiigs of cold \ritws, frost.s, heavy 
snows, etc., issued in the dtcriioon and not included in 
the regular morning and owning broahast, are rljsse~ii- 
inated bet.ween 3:45 and 4 p. in. Dist,nnt. cont,rol operw- 
tion is B feature of t.liis ser:-irtl. The Weat,her IZureau 
office is connect,ed by telcphonc wit,li tilo radio operat,ing 
room of the Navy Department, and tlie forecasts Itre an- 
nounced from the forecast rooin id '  the Weat,lier Bilrrau. 

At a meeting of the Inter-de artmental Advisory Com- 

2, 1923, it was decided to transfer all broad- FebruaT casting one dy ?he Post Office Department for the De- 

................. ................. 

;1ont.3,,a. .................. :i I 

radiophone mere made by tho ,t x. 211 J I)cpart.nient, until 

mittee on Governmental Ra c r  io Broadcasting held on 

partment of A riculture, including the Weather Bureau, 
to the Navy Separtment. The Arlington radiophone 
service was inaugurated in accordance mth  this rogram. 
This affects the service performed b the Post 0 P ce radio 
stations at Washington, D. C.; B maha, Nebr.; North 
Platte, Nebr.; Rock Springs, Wyo.; and Salt Lake City, 
Utah, and broadcasts of weather reports and forecasts 
from Washington were discontinued February 15, and 
from the other stations of tlie Post Office Department on 
March 1. 1033. 

WEATHER BUREAU REPRESENTATION ON INTEENATIONAL 
AND OTHER RADIO BOARDS. 

An international confcrence on wireless telegraphy was 
held in Berlin, June 2S, 1906, on invitation extended by 
the German Government. 'The then Chief of the 
Weather Bureau, Prof. Willis L. Moore, was designated 
as the representative of the Department of -4griculture, 
but he was unable to attend. The transmission of' 
rneteorolo&al observations evident,lly was not a serious 
subject o r  discussion and was not mentioned in the 
articles of agreement. 

Professor Moore also represented the Department of 
Agriculture in the 1nt:ernntionrtl Radio Telegraph Con- 
ference which was held in London cluring June and July, 
1913. He wttencled the meetings and was signato 
t,iie nrt,icles of that c.onvention, which are now in. e ect. 
Me teorologicnl observnt.ions and t,heir transmission by 
coastal stat,ions ent,ered larply int.0 the discussions, and 
Profcssor Moore took nn active part in the formulation of 
.Wide XLV, which pertains to t.hat feature of radio work. 

In  1914 a commit,t.ee of representatives of the several 
departments was np ointecl to draft regulations for radio 
telegrap!iy. Prof. J. Henry, of the Weather Bureau, 
was designated and served as the representative of the 
Department of Agriculture. 

On October 31, 191.5, an inter-departmental committee 
on radio legislation was formed. Prof. C. F. Marvin, Chief 
of the Weather Bureau, was appointed to represent the 
De artment of A riculture. This committee drafted a 

duced in the House of Representatives on December 23, 
l91f.; (H. R. 19350) and in the Senate.':on December 19, 
1916 (S. 7478). 

On September 14, 1920, the American delegates to the 
reliminary conference on communication, to be held in e, ashington on October 8, 1920, invited Prof. C. F. Marvin 

to meet with them prior to the convocation of the confer- 
ence for the purpose of discussing the subjects to be consid- 
ered by the delegates to the radio rotocol. The discussions 
of most interest to the Weather i ureau related to arrange- 
inen ts for the international eschange of meteorological 
reports by radio, and resulted in specific recommenda- 
tions relating to collection of re orts over extended areas 

the procurement of a much greater number of meteoro- 
logical reports from ships a t  sea. However, the dele- 
gates were disposed to regard these matkers as foreign to 
the real purposes of the convention, and no action thereon 
was taken. 

Early in 1921 the Secretary of State created an inter- 
departmental board to  consider uestions concernin- 

telega hic service for t i e  9 Government. On May 17, 
1921, lecretary Wallace nominated Professor Marvin as 
tlie representative o€ tlie Department of Agriculture. 

7 to 

hi1 I! to regulate raiio communication, which was intro- 

b particular nations, who shou P d become responsible for 
t g eir redistribution t.0 other cooperathg nations; also to 

communication, especial1 with re Y erence to radio a d  


